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Supplementary Table 1. OPLS-AA Non-Bonded Parameters for Carboxylic Acids and
Carboxylate Anions
Atom q , e 0, A 8, kcallmol
Acids
C 0.520 3.750 0.105
O -0.440 2.960 0.210
OH -0.530 3.000 0.170
HO 0.450 0.000 0.000
HC 0.060 2.500 0.030
CT a 3.500 0.066
Carboxylates
C 0.700 3.750 0.105
O -0.800 2.960 0.210
HC 0.060 2.500 0.030
a-CT b 3.500 0.066
CT a 3.500 0.066
a Assigned to make the CHn group neutral. b Assigned to make the charge on the a- CHn
group = -0.10 e.
I
D 1998 American Chemical Society, J. Am. Chem. Soc., Price ja9812397 Supporting Info Page 2
Supplementary Table 2. Bond Stretching and Angle Bending Parametersa















a For bonds, k in kcal/mol-A 2, ro in A. For angles, k in kcal/mol-rad2 , 0o in degree
2
1998 American Chemical Society, J. Am. Chem. Soc., Price ja9812397 Supporting Info Page 3
Supplementary Table 3.
Carboxylate Anions
OPLS-AA Torsional Parameters for Carboxylic Acids and
Angle Type V1, kcal/mol V2, kcal/mol V3 , kcallmol
Acids & Carboxylates
CT-C-OH-HO 3.000 4.900 0.000
O-C-OH-HO 0.000 4.900 0.000
HC-CT-C-O 0.000 0.000 0.000
HC-CT-C-OH 0.000 0.000 0.000
CT-CT-C-O 0.000 0.546 0.000
CT-CT-C-OH 1.000 0.546 0.450
HC-CT-CT-C 0.000 0.000 0.074
HC-CT-CT-HCa 0.000 0.000 0.318
HC-CT-CT-CTa 0.000 0.000 0.366
CT-CT-CT-CTa 1.740 -0.157 0.279
Monocarboxylates
CT-CT-C-O 0.000 0.820 0.000
HC-CT-CT-C 0.000 0.000 -0.225
CT-CT-CT-C -3.185 -0.825 0.493
1,2-Diacids
CT-CT-C-O -0.750 -0.550 -0.250
C-CT-CT-C -0.550 0.000 1.000
1,2-Diacid
Monoanions
CT-C-OH-HO 3.200 4.900 0.000
CT-CT-C-O -1.000 -1.900 -0.900
C-CT-CT-C 0.800 0.000 0.900
a Standard alkane parameters (reference 11).
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Supplementary Figure 1. Convergence of the Z to E and gauche to trans free energy changes from
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HF/6-3 1+G* optimized structure
matrix format.
of the Ecgs conformer of succinate in Gaussian Z-
Gaussian Z-matrix Ecgs succinate MP2/6-311+G**//HF/6-31+G* MP2
E=-455.4222834 au
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